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ABSTRACT

rebroventricular Ghrelin on energy

Background

homestasis and adipocyte metabo-

In the past few years, much

lism. Each set of experiment include

progress has been made in the un-

3 groups, each group consists of 8

derstanding of how people maintain

rats :

body weight and how energy homeo-

group A (control group) : Were in-

stasis is affected. Many homeostas-

jected daily with saline in a dose of 5

tic processes including appetite and

ML saline, group B (physiological

food intake are controlled by neuro-

dose group) Were injected daily with

endocrine

the

ghrelin in a dose of 2.5 nmol, group

C.N.S. Mean while the C.N.S. may

circuits

involving

C (pharmacological dose group):

directly regulates adipocyte metabo-

Were injected daily with ghrelin in a

lism.

dose of 4 nmole. For all groups,

Objective

samples were collected both in the

In this work we aim to show and

fasting

prove that central ghrelin in physio-

states.

and

in

the

postprandial

logical not pharmacological dose

In the acute study, the rats were

plays an important role in mainte-

sacrificed after 24 hours and in the

nance of energy homeostasis.

chronic study, the rats were sacri-

Methods
2 sets of

ficed after 6 days. In all chronic
experiments were

groups beside the blood samples:

carried out to investigate both the

the epididymal white adipose tissue

acute and chronic effects of intrace-

was dissected for estimation of trigly-
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ceride content, weight measurement

the pharmacological group (gpC)

and histological analysis, mRNA ex-

showed an increase in the body

pression of the lipoprotein lipase en-

weight an increase in epididymal

zyme, the carnitine palymitoyl trans-

WAT tissue weight gain and triglyce-

ferase enzyme, UCP2 and the UCP1

ride concentration in WAT tissue,

Results

Also gpC showed significant in-

Group B (physiological dose) in

crease in mRNA level of lipoprotein

the acute study: plasma glucose,

lipase (increase by 200% of control),

free fatty acids and triglycerides

significant decrease in mRNA level

showed

as

of carnitine palmitoyl transferse ?

compared with the control group

(decrease by 60% of control), signifi-

(group A) while in the postprandial it

cant decrease in mRNA level of

showed significant decrease in all

UCP1 (decrease by 60% of control)

these parameters as compared with

and significant increase in mRNA

the control group and in the phar-

level of UCP2 (increase by 50% of

macological dose showed significant

control).

significant

increased

increase in fasting plasma glucose,

Conclusion

plasma free fatty acids and insignifi-

Central ghrelin in its physiological

cant change in triglyceride level as

concentration has a subtle effect

compared with the control group.

which enables it to maintain constant
fat stores. Central ghrelin in the

However in the chronic study

pharmacological dose enhances tri-

the pharmacological doses showed

glyceride storage and decrease level

insignificant change in plasma glu-

of energy expenditure thus it causes

cose while significant decrease in

a +ve energy balance and also it

plasma free fatty acids and triglyce-

may worsen a diabetic state.

ride as compared with the control
group. The physiological dose by

Key words:

chronic study showed significant in-

Central ghrelin – Energy homeo-

crease in plasma glucose and non

stasis - UCPs

significant change in plasma free fatty acids and triglycerides as compared with the control group. Also in

INTRODUCTION
In energetic terms, fat storage oc-
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curs when energy intake exceeds

UCPs includes many types. In

energy expenditure. At the level of

contrary to UCP1, the function of

white adipose tissue (WAT) an in-

UCP2

crease in fat mass arises from two

there is the possibility that UCP2

distinct cellular processes; an in-

may participate in basal thermogene-

crease in fat mass and/or an in-

sis because several genetic studies

crease in adipocyte size as a result

have indicated genetic linkage of

of increased storage of lipid.

UCP2 locus to the resting metabolic

remains unclear. However,

rate ( 4 and 5).
The storage of lipid in mature
adipocyte is the net result of four dis-

Ghrelin is a neuropeptide hor-

tinct processes: The uptake of meta-

mone. That was initially identified as

bolic substrate, denovo synthesis of

an

lipids within the adipocyte (lipogene-

phan

sis), the breakdown and mobilization

GHisR1a

of stored lipid (lipolysis) and lipid ex-

dence of ghrelin production in the hy-

port (1 and 2).

pothalamus in particular the ventral

endogenous ligand for the orGH-secretaguogue

receptor

(6). Despite initial evi-

arcuate nuclei (6 and 7). HypothalamThe number of adipocytes and

ic expression of ghrelin mRNA is

their lipid storage activity are tightly

very low . A discrete group of ghrelin

regulated so that individual body

positive neurons has been identified

weight and fat distribution may re-

adjacent to the 3rd ventricle between

main remarkably constant, even over

the dorsomedial, VMH, PVN and ar-

periods of many years. This regula-

cuate nuclei (8).

tion of fat homeostasis is achieved
by complex array of central and pe-

These neurons make synaptic

Uncoupling

contact with neuropeptide y, AgRP,

proteins (UCPs) are located on the

proopiopmelancortin and corticotro-

inner mitochondrial membrane and

pin releasing hormone containing

play an important role as free fatty

neurons, where they enhance the

acid anion transporters to allow pro-

activity of orexigenic circuits (8).

ton re-entry into the mitochondrial

However the extent and functional

matrix (3).

relevance of brain derived ghrelin

ripheral

determinants.
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still needs to be clarified.

cyte metabolism
-

Another experiment to investi-

Objective: We test in this work

gate the effect of chronic icv

that ghrelin injected intracerebroven-

ghrelin on energy homeostasis

tricular in a dose close to its normal

and adipocytes metabolism.

physiological level plays an important role in maintaining energy homeostasis. While ghrelin injected intracerbebroventricular

in

a

Investigation of acute effects of
icv ghrelin:
-

Rats weighing from 300 – 400

pharmacological dose approximating

divided into 3 groups. Each

the increment in centrally derived

group consists of 8 rats:

ghrelin which occur under certain

Group A (control group) : rats

conditions promotes a positive ener-

were sacrificed 24 hours after single

gy balance. This may be a candidate

injection of 5 ML saline.

for a benefit of the pharmacological

Group B : 8 rats were sacrificed

dose of ghrelin acting centrally in

24 hours after a single injection of

some debilitating diseases such as

2.5 nmol ghrelin i.e. physiological

cachexia and anorexia nervosa. Also

dose (10).

to highlights the physiological rele-

Group C : 8 rats were scarified 24

vance of centrally derived ghrelin to

hours after a single injection of ML of

protect against periods of food scar-

4 nmol of ghrelin i.e. pharmacologi-

city by building energy reserves pre-

cal dose (9).

dominantly in the form of fat. And

For all groups, samples were col-

possible benefit of ghrelin antago-

lected both in the fasting and the

nism in controlling obesity and types

postprandial states.

2 diabetes mellitus.

For each group, the animals were
killed by decapitation.

MATERIALS AND METHODS
-

Blood samples were collected.

2 sets of experiments were car-

Serum was separated and frozen

ried out: One to investigate the

immediately at 20 ْc. and then as-

acute effects of intracerebro

sessed

for :

ventricular (icv) Ghrelin on en-

1. Level of serum glucose.

ergy homeostasis and adipo-

2. Level of serum triglycerides.
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3. Level of serum fatty acids.

Surgery

Determination of free fatty acids

All animals were anesthetized

-

The principle based on the ca-

with i.p. pentobarbital (50 mg/kg

lorimetric method already de-

b.w.) and a 20-gauge stainless guide

scribed for chloroform solution

cannula was positioned stereotaxi-

of fatty acids reagents .

cally above a lateral cerebral ventri-

Glucose estimation

cle at the following corrdinates:

The concentration of glucose in

1.7mm lateral to the midline. 0.4 mm

serum was determined by an enzy-

posterior to the bregma, 3.0 mm

matic method using glucose enzy-

from the cranial theca. Rats were

matic lGt.

given 7 – 10 days to recover from

Triglyceride estimation :

surgery as judged by recovery of

Serum triacylglycerols was deter-

preoperative body weight.

mined enzymaticaly.
Procedure
After recovery of animals. The an-

Assessment of chronic effects of
I.C.V Ghrelin
The study includes 3 groups of 8
rats weighing 300 – 400 gm.

imals were anesthetized with urethane (1.2 g/kg b.w. i.p.) and mounted

in

a

stereotaxic

instrument

Group A (control group)

(Stoelting). The level of anesthesia

The rats were injected daily with

was kept constant as evaluated by

5 ML of saline icv for 6 days..

skeletal muscle relaxation, eye and

Group B

palpebral responses to stimuli. The

The rats were injected daily icv

skull was exposed and a microdia-

with 2.5 nmol of ghrelin for 6 days

lyssi probe was inserted at following

(physiological) dose

coordinates: 1.2 mm posterior to

Group C

bregma. 0.6 mm lateral to midline.

The rats were injected daily icv

8.5 mm from cortical surface .

with 4 nmol (pharmacological dose)
of ghrelin for 6 days
The weight of the rats were measured before the ghrelin injection and
after 6 days of the injection.

Assessment
Includes:
1. Dissection of epididymal WAT in
which is used for
MANSOURA MEDICAL JOURNAL
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1.1 Estimation of triglycerides

counted in 5 appropriate limited

content of adipose tissues.

areas. (WAT; 25 * 10-3 mn2) of

1.2 Histological analysis.

each

1.3 Measurement of epididymal

stained sections were analyzed

WAT weight .

stained

specimen

HE-

with an image analysis system
(Olympus, Tokyo, Japan).

1.1 Estimation of triglyceride content in adipose tissues

2.

Measurement

of

histological

quantifications were performed on

The method was modified slightly

a computerized microscope sys-

from that described by Qian etal.,

tem (BX-50, Olympus, Tokyo,

(11) : Briefly 100 mg of WAT was

Japn). The picture displayed on

homogenized in 2 ml af a solution

the monitor (Tx – MgT5s – T,

containing 150 mM/1Nacl, 0.1% tri-

Matsusita Electric Industry, Osa-

ton x, 100 and 0.1 of triton X-100

ka, Japan) was analyzed by spe-

and 10 mM/1 Tris, pH8 and 50 ْC us-

cialized soft ware (Studiolite, Ap-

ing a polytron homogerizer for 1 min.

ple store, Tocyo, Japan).

The triglyceride content of this ML
solution was determined using commercially available kit (Wako, Tokyo,
Japan).

1.3 Determination of the weight of
epididymal fat.
2. Blood samples were collected
after decapitation for measurement
of serum glucose and FFA and trigly-

1.2 Histological analysis :

ceride levels.

WAT samples were fixed with

3. The weight of the Rats were

10% formalin and embedded in par-

measured before the ghrelin injec-

affin. Sections were cut at 20 Mm

tion and after 6 days of the injection.

and stained with hematoxylin and
eosin.

4. Real time quantitative reverse
transcription polymerase chain reaction :

The histology of white adipoctes

3 studies were designed to meas-

were used by the analysis system

ure mRNA expression of enzymes

[Olympus, Tokyo, Japan] :

involved in lipid metabalim and ther-

1.

mogenesis related processes follow-

The number of adipocytes was
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ing icv injection of 4 nmole ghrelin

concentration was determined by

for 6 days and icv injection of 2

spectrophotometry. cDNA templates

nmole ghrelin for 6 days and icv in-

for RT-PCR were obtained using 2.5

jection of 5 ML of saline for 6 days.

?g of total RNA. Reverse transcrip-

These experiments includes assess-

tion reaction was performed with ran-

ment of:

dom hexamers (Microsynth), dNTPs,

4.1 mRNA expression of the fat
storage enzyme lipoprotein lipase.

RNAse inhibitor , Rnasin (Catalys;
Promega), and the M-MLV-RT en-

4.2 mRNA expression of the en-

zyme kit (Invitrogen Corp).

zyme involved in the rate limiting
step in fat oxidation : carnitine palmitoyl transfersase 1 α.

Amplification

of cDNAs

was

performed with the SYBR Green l

4.3 mRNA expression of WAT
UCP2 mRNA.

DNA master kit (Roche Diagnostics),
according to the light cycler standard

4.4 mRNA expression of WAT
UCP1 mRNA.

protocol,

using

around

70

ng

template cDNA. All primers were
used at a final concentration of 0.5

Quantitative RT-PCR,

Animals

?M. After each run, a relative quanti-

were killed by decapitation in the fed

fication of the amplified PCR product

state (1-4 hours after morning feed-

in the different samples was per-

ing) and various tissues were sam-

formed. This was based on the

pled, freeze-clamped, ad stored at -

relative comparison of the PCR prod-

80 ْC for subsequent measurement

ucts during the log-linear

of mRNA LPL, CPT-1? and UCP2 by

of the amplification process. A stan-

real-time quantitative PCR (Lightcy-

dard curve was used to

obtain

cler; Roche Diagnostics).

the

of the

relative

concentration

phase

target gene, and the results were
RNA was extracted from

corrected according to the concen-

frozen tissue samples usingTrizol

Total

tration of cyclophilin B, or RPS29,

Reagent (Invitrogen Corp). RNA in-

used as housekeeping genes. The

tegrity was assessed by performing

results are

a 1% agarose gel

of controls, setting the mean of the

electrophoresis

in 1 *. Tris-borate-EDTA, and

its

control

expressed as percent

group

at

100% and then

MANSOURA MEDICAL JOURNAL
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calculating each individual value of

Smirnov) test was done only signifi-

the 3 groups of animals studies.

cant data revealed to be nonparametric.

Primer sequences
LPL

forward

5`-

be parametric.

TCTCCTGATGATGCGGATTT-3
Reverse

N.B: all tested data revealed to

5`The description of data was done

CAACATGCCCATCTGGTTTC-3

in the form of mean (+/-) SD for
CPT1α

forward

5`-

proportion for qualitative data. The

GGATGGCATGTGGGTAAAAG-3
Reverse

quantitative data and frequency &

5`-

analysis of the data was done to test
statistical significant difference be-

TACTGACACAGGCAGCCAAA-3

tween groups. For quantitative data
UCP1α

forward

5`-

between groups. One way ANOVA

GCCTCTACGATACGGTCCAA-3
Reverse

student t- test was used to compare

5`-

was used to compare more than two
groups. Paired sample t-test to com-

TGCATTCTGACCTTCACCAC-3

pare one group at different times. To
UCP2

forward

5`-

Reverse

test the association between variables correlation co-efficiency test

TCTGGGATACCGCCAAGGT-3
5`-

was done.

TTGTAGAGGCTGCGTGGA-3
N.B: P is significant if lower than
Statistical Analysis

0.05 at confidence interval 95%. The

Values were expressed in the

level of significance as the follow: P>

form of (+/-) SD which are done by

0.05 non-significant, P<0.05 signifi-

using excel program for figures and

cant,

SPSS (SPSS, Sigma Plot Software,

P<0.001 very highly significant

P<0.01

highly

significant,

Inc, Chicago, IL) program statistical
package for social science version
16. To test the normality of data distribution

K-S

(Kolmogorovo-

RESULTS
P1 : gpB as compared with gp. A
P2 : gpB as compared with gp C
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P3 : gpC as compared with gp A

Plasma glucose level in the
fasting state following injection of
ghrelin for one day in a dose of
2.5nmol and 4 nmol as compared
with control
Plasma glucose level in the
postprandial state following injection of ghrelin for one day in a
dose of 2.5 nmol and 4 nmol as
compared with control
Plasma free fatty acid level in
the fasting state following injection of ghrelin for one day in a
dose of 2.5nmol and 4 nmol as
compared with control
Plasma free fatty acid level in
the Postprandial state following
injection of ghrelin for one day in
a dose of 2.5nmol and 4 nmol as
compared with control
Triglycerides plasma level in
the fasting state following injection of ghrelin for one day in a
dose of 2.5nmol and 4 nmol as
compared with control
Triglycerides plasma level in
the Postprandial state following
injection of ghrelin for one day in

117

a dose of 2.5nmol 4 nmol as
compared with control
plasma glucose level following
injection of ghrelin for 6 days in a
dose of 2.5nmol and in 4 nmol as
compared with control
Plasma free fatty acids following injection of ghrelin for 6 days
in a dose of 2.5nmol and 4 nmol
as compared with control
Plasma triglycerides following
injection of ghrelin for 6 days in a
dose of 2.5nmol and 4 nmol as
compared with control
Body weight following injection
of ghrelin for 6 days in a dose of
2.5nmol and 4 nmol as compared
with control
Epididymal WAT tissue weight
gain following injection of ghrelin
for 6 days in a dose of 2.5nmol
and 4 nmol as compared with
control
Triglycerides concentration in
epididymal WAt tissue following
injection of ghrelin for 6 days in a
dose of 2.5nmol and 4 nmol as
compared with control
MANSOURA MEDICAL JOURNAL
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% control of UCP1 in epididymal WAt tissue following injection
of ghrelin for 6 days in a dose of
2.5nmol and 4 nmol as compared
with control
% control of UCP2 in epididymal WAt tissue following injection
of ghrelin for 6 days in a dose of
2.5nmol and 4 nmol as compared
with control
% control

of mRNA level of

lipoprotein lipase enzyme in epididymal WAt tissue following injection of ghrelin for 6 days in a
dose of 2.5nmol and 4 nmol as
compared with control
% control of mRNA level of
carnitine palmitoyl tranferase 1 α
in epididymal WAt tissue following injection of ghrelin for 6 days
in a dose of 2.5nmol and 4 nmol
as compared with control

Vol. 44, No. 1 & 2 Jan. & April, 2015

https://mmj.mans.edu.eg/home/vol44/iss1/7
DOI: 10.21608/mjmu.2015.124269

10

A. Elwakeel et al.: ROLE OF CENTRAL GHRELIN IN MAINTAINING ENERGY HOMEOSTASIS

Gehan A. Elwakeel, MD et al ....

119

MANSOURA MEDICAL JOURNAL

Published by Mansoura Medical Journal, 2023

11

Mansoura Medical Journal, Vol. 44 [2023], Iss. 1, Art. 7

120

ROLE OF CENTRAL GHRELIN IN MAINTAINING etc...

Histological analysis of adipose tissue
Epididymal WAT adipose tissue injected with ghrelin for 6 days show adipocytes hypertrophy as compared with control WAT.
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DISCUSSION
Role of central ghrelin in maintaining energy homeostasis
In our present work As regard the
plasma glucose level following the
acute injection of ghrelin intracerbroventricular, In the physiological dose
in the fasting state : there was a significant increase in the plasma glucose as compared with the control
group (gpA) . This hyperglycemic effect caused by central ghrelin administration during the fasting state can
be explained by one or more of the
followings :
- Ghrelin has been shown to activate glucose sensory neurons in
the brain stem and by a central
mechanism mediates a decrease
in insulin release from the pancreatic islets. Dorsal vagal complex contain ghrelin sensitive neurons and the parasympathetic
nerve fibers originating from dorsal vagal complex modulates the

pancreatic secretion of insulin
(12).

-

Also can be explained by a strong
growth hormone releasing effect
and or through induction of hepatic glucose production (12). The
physiological relevance of increasing plasma glucose during
the fasting state is : to maintain
an available glucose in the blood
to supply the vital organs : the
heart and the brain during starvation. This physiological significance was shown by several
studies who reported that total
ghrelin varied with the feeding
status during the waking period:
rising before a meal and declining
directly following a meal (12).

In the pharmacological dose :
The plasma glucose during the
fasting state showed significant increase as compared with the control
group. The underlying mechanism of
this result could be :

Vol. 44, No. 1 & 2 Jan. & April, 2015
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-

-

An acute suppression of glucose
disposal through reducing insulin
sensitivity or suppression of insulin release from the pancreas.
A direct stimulatory effect of hepatic glycogenolysis.

This result is in agreement with
the work of (12 and 13). In those
works a rapid hyperglycemic effect
was demonstrated after injection of a
bolus dose of ghrelin which preceded a more transient suppression of
insulin levels.
In our present work in the postprandial state : The physiological
dose showed significant decrease in
glucose level as compared with the
control group (gpA). This can be explained by :
- An increase in insulin stimulated
glucose uptake both in adipose
tissues and skeletal muscles, the
physiological significance of such
effect that : the increase in glucose uptake following a meal especially in the adipose tissues
works to provide substate availability for replenishing fat stores
which was utilized during the period of starvation. This demonstrate a subtle effect of ghrelin in
maintaining energy balance. As

127

ghrelin was found to be high in
lean subjects and patients with
anorexia nervosa and lower in
obese subjects and in diabetic
patients with high body mass index which may be a compensatory response.
Our work is in agreement with the
work of (14) who demonstrate an increase in insulin stimulated glucose
uptake both in adipose tissue and
skeletal muscles following postprandial ghrelin administration.
In a contradictory of our results
those reported by (15 and 1) who
found that blockade of Acyl ghrelin in
postprandial periods as well as ghrelin deficiency have been shown to
improve insulin response of rodents
to glucose challenge.
In our present work in the pharmacological dose in the postprandial state : there was significant increase in the plasma glucose level
as compared with the control group
(gpA): The persistent hyperglycemia
in the postprandial state following
the hyperglycemia observed in the
fasting state suggests that : following
the acute suppression of glucose
disposal perhaps through reduced
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insulin sensitivity, there was an increase in hepatic glucose production
(12). Also the results highlight the
strong diabetogenic effect of ghrelin
when it is present in high serum level.
As regard the plasma free fatty
acids following acute injection of
ghrelin intracerebroventricular.
In our present work in the physiological dose in the fasting state : the
plasma free fatty acids showed significant increase as compared with
the control group (gpA). The underlying mechanism and physiological
significance is :
- Decreased FFA oxidation (16) and
this is supported by the work of
(14). This is may be related to
changes in metabolism favouring
decreasing substrate oxidation
and decreasing energy expenditure by the various body cells :
On the opposite side in the postprandial state in the physiological
dose , The plasma free fatty acids
showed significant decrease as
compared with the control group
(gpA) which could be due to an
anabolic action which is similar to
growth hormone perphas through
acting on similar receptors (16).
- Also ghrelin may act as a cofactor
for growth hormone to ensure the

provision of calories perhaps
through both glucose and FFAs
oxidation postprandialy to provide
calories required for growth and
repair in the various body sites.
This result is in agreement with
the work of (17)
In the pharmacological dose:
There was a significant decrease
in plasma free fatty acid in the fasting state and in the postprandial
state which could be explained by : It
is most probably used for denovo triglyceride synthesis.
As regard the effect of acute injection of ghrelin intracerebroventricular on the plasma level of triglycerides.
In our present work in the physiological dose in the fasting state :
The plasma level of triglycerides
showed non significant change state
as compared with the control group
(gpA). While in the postprandial
states the plasma triglycerides
showed a significant decrease also
as compared with the control group
(gpA). The decrease in the postprandial state could be explained by an
increase in triglyceride clearance
which serve to replenish th energy
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stores. Thus reverse the –ve energy
balance which had been occurred in
the fasting state.

pharmacological dose anatagonize
the feedback mechanism which regulate the ghrelin concentration :

In the pharmacological dose : In
the fasting state
The plasma triglycerides showed
non significant change as compared
with the control group
In the postprandial state : the
plasma triglycerides showed a significant increase. This increase could
contribute to the diabetogenic of
ghrelin when present in high concentration in the blood.
Effect of chronic ghrelin administration intracerebroventricular for 6
days on body weight : In the physiological dose there is no effect on
body wt. While effect of an increased
body wt with the pharmacological
dose was evident.
In our present work as regard the
epididiymal white adipose tissues
(WAT) change caused by chronic
ghrelin administration.
There was an increase in triglyceride content, increase in the weight
of WAT and also there was adipocyte hypertrophy which was shown
by histological analysis.

In our present work the increase
in body weight together with promotion of adipogenesis could be mediated by
- Stimulation of growth hormone
secretion by the anterior pituitary
the growth hormone leads to
adipocyte hypertrophy (18)
- Ghrelin exert a small but significant influence over the secretion
of the majority of adenohypophyseal hormones :
- It elicit a dose dependent increase in prolactin secretion in
humans and rats (19). Any effect
of prolactin an adipocytes differentiation and function appears to
be indirect (20 and 12).
- Also similarity ghrelin activate the
hypothalamo pituitary adrenal
axis, increasing the activity of corticotropin releasing hormone (21).
Thus elevating circulating cortisone: the adrenal glucocorticoids
are powerfully adipogenic hormones promoting the differentiation of preadipocytes into terminally differentiated adipocytes
(22).
Also the increased body weight

The high concentration of ghrelin
caused by the administration of the
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effect caused by the pharmacoligcal
dose of ghrelin could be mediated by
:
- Neuroendocrine circuits within the
CNS that are known to regulate
appetite and food intake have
also been shown to control peripheral adipogenesis.
- The hypothalamic melanocortin
system including the neuropeptide agouti related protein and α
melanocyte stimulating hormone
is one of the circuits involved in
the CNS control of peripheral glucose homeostasis (23). Hypothalamic NPY also affect peripheral
glucose and lipid metabolism (23)
. Both the melanocortin system
and NPy are known hypothalamic
targets of the gastrointestinal hormone and putative neuropeptide
ghrelin (25). At the cellular level
ghrelin promotes adipogenesis
through
- Ghrelin augments glycerol 3
phosphate dehydrogenase activity and enhances the expression
of PPARγs mRNA (peroxisome
proliferators activated receptor a
master cofactor of the adiposcyte
differentiation process and accelerates the appearance of mature
adiocytes) (21)
- Elevating circulating ghrelin in-

duces

adipocytes

enlargement

(22)

-

-

-

I.C.V. ghrelin upragulates the lipoprotein lipase enzyme (the fat
storage enzyme) and down regulates the expression of the fat oxidation
promoting
enzyme
(CPT1α) In epididymal fat (23).
Also by phosphorylation of MAP
kinase leads to up regulations of
PPAR (24). All these effects is in
agreement with the work of (24)
on the other site the work of (22)
demonstrate an inhibitory effect
of chronic central ghrelin on adipogenesis. An overview of the
physiological central ghrelin in
maintain energy balance could
be the following :
Control centers in the hypothalamus including the ventromedial
hypothalamus arcuate nuclei and
lateral hypothalamic area exhibit
high expression of ghrelin and
have long been known to respond
to circulating signals to control
the degree of adiposity and TGS
storage and this is detected and
regulated around a set point (23
and 16).

As regard plasma glucose level
following central ghrelin injection for
6 days:
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In the physiological dose (gpB):
Showed significant decrease in
plasma glucose level as compared
with the control group (gpA) and with
the pharmacological dose (gpC): A
role of acyl ghrelin in central reglulation of glucose homeostasis was described by (12). That the nucleus
tractus solitareous (NTS) contain
acylghrelin regulatory glucosensory
neurons. The low plasma glucose
observed in (gpB) could be attributed
to :
- An increase in carbohydrate utilization rats. As (9) found a significant increase in respiratory quotion
following
i.c.v
ghrelin
treatment of rats.
- Also majority of studies have
shown that AG can amplify glucose stimulated insulin secretion
by the pancreas (20). As a contradictory by the same authors that
AG can retards glucose stimulated insulin secretion by pancreas
but the concentration of AG required to suppress insulin release
was higher than the circulating
level (20).
Thus it can be concluded that
physiological concentration of ghrelin
seems to have an insulinostatic function. Also that Ghrelin-GHSR system
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particularly that in pancreatic islets
could optimize the amount of insulin
release to meet the systemic demand (9).
In the pharmacological dose the
absence of an effect of ghrelin on
plasma glucose level could be explained by :
• Although chronic central ghrelin
infusion result in increase in glucose utilization rate of white and
brown adipose tissues, it doesn't
affect the skeletal muscle glucose
utilization. Given the fact that the
skeletal muscle is the main glucose consuming tissue. So this
can explain the normal glucose
level observed in our work (9).
As a regard the effect of ghrelin
injected intracerebroventricular for 6
days on plasma free fatty acids
In our present work, in the physiological dose (gpB):
There was a significant increase
in free fatty acids level in plasma under the physiological dose compared
with the pharmacological dose. The
underlying mechanism of such effect
is :
Firstly centrally derived ghrelin
enhances the sympathetic nervous
system effect on adipocytes.
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The sympathetic nervous system:
- Enhances lipolysis and NEFA
release from the adipocytes, and
this effect was found to be in proportions of number and activity of
B2 and B3 adrenoceptors (25).
It down regulates the expression
of lipoprotein lipase enzyme activity (the fat storage enzyme) in
white adipose tissue (25). This effect was found to be sensitive and
related to the underlying nutritional states. So it seems to play a
significant role to maintain energy
balance (26). This is supported by
the established and known findings that there is an enhanced
sympathetic activity following eating which serves to increase energy expenditure thus guard
againt the development of obesity.

Secondly Ghrelin has been
shown to enhance leptin secretion
(27). Leptin is a long term energy
regulating factor. While ghrelin is a
short term energy regulator. Thus
there is a close link between the
negative feedback long term energy
storage signal and the short term energy insufficiency signal of ghrelin.
Thus the number of adipocytes and
their lipid storage activity are tightly
regulated so that the individual body

weight and fat distribution remain remarkably. Constant over periods of
many years not only by peripheral
determinants, but by also central determinants.
In this situation we must remember that: In the postprandial period
ghrelin could enhance insulin sensitivity and could enhance insulin secretion from the pancreas by a central action. Where this effect is
closely linked to the underlying energy and states. Insulin in such situation enhance lipogenesis and promotes TAG storage through:
- Insulin increases the expression
of PPARγ (peroxisome proliferators ) activated receptor that activate the appearance of mature
adipocyte (25).
- It increases the uptake and esterification of NEFFAs coupled with
the suppression of hormone sensitive lipase activity and subsequent inhibition of lipolysis.
- Insulin also enhances glucose uptake via Glut4 and de novo lipogenesis (28). All of these effects
of insulin maintain a constant energy balance all as regard to the
personal energy status.
- The overall effect of the centrally
derived ghrelin under the physio-
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logical dose in conditions of +ve
energy balance is to mediate fat
lipolysis which seems to be a
sympathetic effect or through the
link of long term energy signal
through leptin and the short term
energy signal through ghrelin.
While under certain conditions of
-ve energy balance it promote fat
storage which seems to be
through insulin so these regulations is related to feedings and
energy status

As regard the plasma level of triglycerides following 6 days injection
of ghrelin:
In the physiological dose there
was non significant effect as compared with the control group (gpA).
As regard the expression of
mRNA of lipoprotein lipase enzyme,
carnitine palmitoyl transferse α ,
UCP1, and UCP2 in epididdymal
WAT :
In the physiological dose there
was non significant effect as compared with the control group (gpA)
As regard the effect of ghrelin injected intracerebroventricular on
plasma free fatty acids, triglycerides
: In the pharmacological dose (gpC):
- There was non significant effect
on plasma free fatty acid level as

-
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compared with the control group
(gpA).
On the other hand there was significant decrease in triglyceride
plasma level as compared with
the control group (gpA). And non
significant change in plasma
FFAs The underlying significance
of such effect is that chronic pharmacological dose of ghrelin increases fat storage by promoting
TG import thus promote adipogenesis. As regard the effect on
the mRNA level of the fat oxidation promoting enzyme , carnitine
palmitoyl transferase 1α (CPT1α) and the mRNA of the fat storage enzyme, lipoprotein lipase
(LPL).

As a support of this explanation
(enhancement of adipogenesis) in
our work there was significant increase in mRNA level of LPL and
significant decrease of mRNA of
CPT1α in (gpB) both as compared
with the control group (gpA). The significance of such effects is to inhibit
FA oxidation while enhancing its import within the adipocytes with subsequent increase in denovo triglyceride
synthesis
thus
promote
adipogenesis. These results are in
agreement with the work of (9) As reMANSOURA MEDICAL JOURNAL
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gard the effect of ghrelin injected intracerebroventricular on the mRNA
level of UCP2 in epididymal fat:
In our work in the pharmacological dose (gpC) we noticed a significant increase in mRNA level of
UCP2 as compared with the control
group (gpA). Although UCP2 is not
much involved in thermogenesis it
may serve the following functions: (4
and 2).
- Under conditions of decreasing
UCP1 expression as what observed in our present work. UCP2
increases in WAT tissue which
can be suggested to be a compensatory mechanism
- Also the positive energy balance
caused by the pharmacological
dose of ghrelin observed in our
work it is induced by hunger and
appetite as it is expressed in NPy
and AGRP neurons, and UCP2
contribute to this effect.
- Also UCP2 promotes glucose uptake in WAT as a substrate of fat
synthesis.
As regard the effect of ghrelin injected intracerebroventricular on the
UCP1 mRNA level in epididymal fat:
In the pharmacological dose (gpC):
There was significant decrease in

mRNA expression as compared with
the control group (gpA) while in The
physiological dose (gpB) there was
non significant change as compared
with the control group (gpA): such effect could be explained by (29 and
30).
- Discrete hypothalamic nuclei and
various neuropeptides as ghrelin
regulates energy expenditure.
This by affecting efferent sympathetic nerve activity.
- Central administration of NPY (a
mediator of ghrelin signaling) suppresses sympathetic nerve activity. Also the long term effect of
ghrelin to promote a +ve energy
balance highlights the presence
of other mechanism by which
large long lasting dose of ghrelin
decrease energy expenditure.
So in conclusion, chronic central
ghrelin could promote adipogenesis
by decrease in energy expenditure
through decreasing the expression
of UCP1 in WAT. These results is in
agreement with the work of (9).
Conclusion
We can conclude in our work that
central ghrelin maintain energy balance by :
- Increasing both fasting glucose
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the triglyceride content of adipose
and free fatty acids plasma level
tissues and increases its concentrato supply important structures
tions in plasma thus by this it causes
such as the brain and the heart
a positive energy balance and worsstate.
ens a diabetic state. So blocking of
- While postprandially the high glughrelin by Ghrelin blockage can be a
cose and FFA is used to replennew approach to prevent hazards of
ish energy stores which was dediabetes and obesity. Especially in
pleted during the fasting state.
persons with high plasma ghrelin
concentration or those who have
So we advice obese patients or
high ghrelin responsive tissue.
persons who do diet regimen to have
small diets at intervals and avoid
fasting for prolonged periods as this
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ا ﻠﺨــﺺ اﻟﻌﺮﺑــﻰ
ﺗﺄﺛﻴﺮ ﻫﺮﻣﻮن اﳉﻬﺮﻟ اﻟﺬى ﻳﻔﺮز ﻣﻦ ا ﺦ ﻓﻰ اﳊﻔﺎظ
ﻋﻠﻰ ﻣﺴﺘﻮى اﻟﻄﺎﻗﺔ ﻓﻰ اﳉﺴﻢ.
ﻣﻠﺨﺺ اﻟﻌﻤﻞ ﺑﺎﻟﺒﺤﺚ :
ﻣـﺠﻤـﻮﻋﺘـ ﻣﻦ اﻟﺘـﺠﺎرب اﺟﺮاﺋـﻬﺎ ﻟـﺪراﺳﺔ ﺗـﺄﺛﻴﺮ ﻫـﺮﻣﻮن اﳉـﻬﺮﻳﻦ اﻟـﺬي ﺣﻘـﻨﻪ ﺑﺎ ﺦ ﻋﻠﻰ
ﺛـﺒﺎت ﻣﺴﺘـﻮى اﻟﻄﺎﻗﺔ ﻓـﻲ اﳉﺴﻢ وﻋﻤﻠـﻴﺔ اﻷﻳﺾ ﺑﺎﳋﻼﻳـﺎ اﻟﺪﻫﻨﻴـﺔ ﻓﻲ ﻛﻼ اﺠﻤﻟﻤﻮﻋـﺘ اﻟﺮﺋﻴـﺴﻴﺘ
ﻛﺎن ﻫﻨﺎك  ٣ﻣﺠﻤﻮﻋﺎت ﻓﺮﻋﻴﺔ :
 -١ﻓﻰ اﺠﻤﻟ ـﻤـﻮﻋــﺔ اﻟــﺘﻲ دراﺳـﺔ اﻟ ـﺘــﺄﺛـﻴــﺮ اﳊـﺎد ﻟ ـﻬــﺮﻣـﻮن اﳉ ـﻬــﺮﻟـ ﻓﻲ ﺧﻼل 24ﺳــﺎﻋـﺔ ﻛﻞ
ﻣﺠﻤﻮﻋﺔ ﻛﺎﻧﺖ ﺗﺸﻤﻞ اﻵﺗﻰ :
 اﺠﻤﻟﻤﻮﻋﺔ أ )اﺠﻤﻟﻤﻮﻋﺔ اﻟﻀﺎﺑﻄﺔ(  :ﺣﻘﻦ ﻣﺤﻠﻮل ﻣﻠﺤﻲ ﺑﺠﺮﻋﺔ )(5 ML اﺠﻤﻟﻤﻮﻋﺔ ب )اﺠﻤﻟﻤﻮﻋﺔ اﻟﻔﺎرﻣﺎﻛﻮﻟﻮﺟﻴﺔ(  :ﺣﻘﻦ ﻫﺮﻣﻮن اﳉﻬﺮﻟ ﺑﺠﺮﻋﺔ )(4 nmole اﺠﻤﻟﻤـﻮﻋﺔ س )اﺠﻤﻟﻤـﻮﻋﺔ اﻟﻔﺴـﻴﻮﻟﻮﺟـﻴﺔ(  :ﺣﻘﻦ ﻫﺮﻣـﻮن اﳉﻬﺮﻟـ ﺑﺠﺮﻋﺔ ) (2.5 nmolﻓﻰ ﻛﻞاﺠﻤﻟﻤﻮﻋﺎت ﻋﻴﻨﺎت ﻣﻦ اﻟﺪم ﺟﻤﻌﻬﺎ وﻗﻴﺎس اﻵﺗﻲ :
 ﻧـﺴﺒـﺔ اﳉﻠـﻮﻛـﻮز اﻟﺪﻫـﻮن اﻟﺜﻼﺛـﻴـﺔ واﻷﺣﻤـﺎض اﻟﺪﻫـﻨـﻴﺔ ﻓﻲ اﻟـﺒﻼزﻣـﺎ ﻓﻲ اﳊﺎﻟـﺔ اﻟﺼـﺎﺋـﻤﺔ وﺑـﻌﺪاﻷﻛﻞ
 -٢ﻓﻰ اﺠﻤﻟﻤﻮﻋﺔ اﻟﺘﻰ ﺣﻘﻨﻬﺎ ﺪة  ٦أﻳﺎم :
 اﺠﻤﻟﻤﻮﻋﺔ أ )اﺠﻤﻟﻤﻮﻋﺔ اﻟﻀﺎﺑﻄﺔ(  :ﺣﻘﻦ ﻣﺤﻠﻮل ﻣﻠﺤﻰ ﺑﺠﺮﻋﺔ )(5 ML اﺠﻤﻟﻤﻮﻋﺔ ب )اﺠﻤﻟﻤﻮﻋﺔ اﻟﻔﺎرﻣﺎﻛﻮﻟﻮﺟﻴﺔ(  :ﺣﻘﻦ ﻫﺮﻣﻮن اﳉﻬﺮﻟ ﺑﺠﺮﻋﺔ )(4 nmole اﺠﻤﻟﻤﻮﻋـﺔ س )اﺠﻤﻟﻤﻮﻋﺔ اﻟﻔـﺴﻴﻮﻟﻮﺟﻴـﺔ(  :ﺣﻘﻦ ﻫﺮﻣﻮن اﳉﻬـﺮﻟ ﺑﺠﺮﻋﺔ ) (2.5 nmolﻓﻰ ﻛﻞاﺠﻤﻟـﻤﻮﻋـﺎت  :اﻟﺪﻫﻮن اﶈـﻴﻄـﺔ ﺑﺎﻟـﺒﺮﺑﺦ ﺟﻤـﻌﻬـﺎ وﻗﻴﺎس اﻵﺗـﻲ  :ﻛﻢ اﻟﺪﻫﻮن اﻟـﺜﻼﺛﻴـﺔ ووزﻧﻬﺎ و
ﻗﺮاءة اﻟﻨﺴﻴﺞ وﲢﻠﻴﻠﻪ ﻫﺴﺘﻮﻟﻮﺟﻴﺎ ﻓﻲ اﺠﻤﻟﻤﻮﻋﺔ ب ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ اﻟﻀﺎﺑﻄﺔ
ﻛﺬﻟﻚ ﻓﻰ ﻛﻞ اﺠﻤﻟـﻤﻮﻋﺎت ﻗﻴﺎس ﻣـﺴﺘﻮى اﳉﻠـﻮﻛﻮز واﻷﺣﻤﺎض اﻟـﺪﻫﻨﻴﺔ واﻟـﺪﻫﻮن اﻟﺜﻼﺛﻴﺔ ﻓﻰ
اﻟﺒﻼزﻣﺎ و ﻗﻴﺎس ﻣﺴﺘﻮى اﳊﻤﺾ اﻟﻨﻮوى اﻟﺮاﺳﻞ ﻟﻜﻞ ﻣﻦ :
ﻫﺮﻣﻮن اﻟﻠﻴﺒﻮﺑﺮوﺗ ﻟﻴﺒﺎز
ﻫﺮﻣﻮن اﻟﻜﺎرﻳ ﺑﺎ ﻴﺘﻮﻳﻞ ﺗﺮاﻧﺴﻔﻴﺮاز  UCP2و UCP1
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ﻣﻘﺎرﻧﺔ ﺑ اﻟﺜﻼث ﻣﺠﻤﻮﻋﺎت

ﻓﻰ ﻛﻞ اﻟﺘﺠﺎرب
اﻟﻨﺘﺎﺋﺞ
 -١ﺣـﻘﻦ اﳉـﻴـﺮﻟـ ﻓﻰ ﺧﻼل  ٢٤ﺳـﺎﻋـﺔ ﻟـﻠﻔـﺌـﺮان اﻟـﺼـﺎﺋـﻤـﺔ ﻛـﺎن ﻧـﺘـﻴـﺠـﺘﻪ زﻳـﺎدة ﻧـﺴـﺒـﺔ اﳉـﻠﻮﻛـﻮز ﻓﻲ
اﻟﺒﻼزﻣﺎ ﺳﻮاء ﻛﺎن ﻓﻲ ﻣﺠﻤﻮﻋﺔ )س( أو ﻣﺠﻤﻮﻋﺔ )ب( وذﻟﻚ ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )أ( .وﻟﻜﻦ ﻫﻨﺎك
زﻳﺎدة ﻣﻌﻨﻮﻳﺔ ﻓﻲ ﻣﺴﺘﻮى اﳉﻠﻮﻛﻮز ﻓﻲ اﺠﻤﻟﻤﻮﻋﺔ )ب( أﻛﺜﺮ ﻣﻦ اﺠﻤﻟﻤﻮﻋﺔ )س(
 -٢ﺣﻘﻦ اﳉـﻴـﺮﻟ ﻓﻰ ﺧﻼل  ٢٤ﺳـﺎﻋـﺔ ﺑﻌـﺪ اﻷﻛﻞ زاد ﻣـﺴﺘـﻮى اﳉـﻠﻮﻛـﻮز ﻓﻲ اﺠﻤﻟـﻤﻮﻋـﺔ )ب( واﻧﻘﺺ
ﻣﺴﺘﻮى اﳉﻠﻮﻛﻮز ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )س( ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )أ(
 -٣ﻛﺬﻟﻚ ﺑﻌﺪ اﻷﻛﻞ اﻟﻔﺌﺮان ﻓﻲ اﺠﻤﻟﻤﻮﻋﺔ اﻟﺘﻲ ﺣﻘﻨﻬﺎ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )س( أﻋﻄﺖ ﻧﻘﺺ ﻓﻲ ﻣﺴﺘﻮى
اﳉﻠﻮﻛﻮز ﻓﻰ اﻟﺒﻼزﻣﺎ ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﻟﻔﺌﺮان اﻟﺘﻰ ﺣﻘﻨﻬﺎ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )ب( وذﻟﻚ ﻓﻰ ﺧﻼل ٢٤ﺳﺎﻋﺔ
 -٤اﻟﻔﺌﺮان اﻟـﺼﺎﺋﻤﺔ اﻋﻄﺖ زﻳـﺎدة ﻓﻲ ﻣﺴﺘﻮى اﻷﺣﻤـﺎض اﻟﺪﻫﻨﻴﺔ ﻓﻲ اﺠﻤﻟـﻤﻮﻋﺔ )س( واﺠﻤﻟﻤﻮﻋﺔ )ب(
وذﻟﻚ ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )أ( وذﻟﻚ ﻓﻲ ﺧﻼل  ٢٤ﺳﺎﻋﺔ
 -٥ﻛﺬﻟﻚ اﻟﻔﺌﺮان اﻟﺼﺎﺋﻤﺔ ﻓﻰ اﺠﻤﻟﻤﻮﻋـﺔ )س( اﶈﻘﻮﻧﺔ ﻓﻰ اﺠﻤﻟﻤﻮﻋﺔ )س( أﻋﻄﺖ ﻧﻘﺺ ﻓﻰ ﻣﺴﺘﻮى
اﻷﺣﻤﺎض اﻟﺪﻫﻨﻴﺔ ﻓﻰ اﻟﺒﻼزﻣﺎ ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﻟﻔﺌﺮان ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )ب(
 -٦ﺑﻌﺪ اﻷﻛﻞ اﻟﻔﺌﺮان اﶈﻘـﻮﻧﺔ ﺑﺎﳉﺮﻋﺔ )ب( أﻋﻄﺖ زﻳﺎدة ﻓﻲ ﻣﺴـﺘﻮى اﻷﺣﻤﺎض اﻟﺪﻫﻨﻴﺔ وﻧﻘﺺ ﻓﻲ
ﻣﺴﺘﻮى اﻷﺣﻤﺎض اﻟﺪﻫﻨﻴﺔ ﺑﺎﳉﺮﻋﺔ )س( ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )أ( ذﻟﻚ ﻓﻲ ﺧﻼل  ٢٤ﺳﺎﻋﺔ
 -٧ﻛـﺬﻟﻚ اﺠﻤﻟﻤـﻮﻋﺔ ﺑﺎﺠﻤﻟـﻤﻮﻋﺔ )س( ﺑـﻌﺪ اﻷﻛﻞ أﻋـﻄﺖ ﻧﻘﺺ ﺷـﺪﻳﺪ ﻓﻲ ﻣﺴـﺘﻮى اﻷﺣـﻤﺎض اﻟﺪﻫـﻨﻴﺔ
ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )ب( وذﻟﻚ ﻓﻰ ﺧﻼل  ٢٤ﺳﺎﻋﺔ
 -٨اﻟـﻔﺌـﺮان اﻟـﺼـﺎﺋﻤـﺔ أﻋـﻄﺖ ﺗﻐـﻴـﻴﺮ ﻓﻲ ﻣـﺴـﺘﻮى اﻟـﺪﻫـﻮن اﻟﺜﻼﺛـﻴـﺔ ﺑﺎﺠﻤﻟـﻤـﻮﻋﺔ )ب( واﺠﻤﻟـﻤـﻮﻋﺔ )س(
ﺑـﺎ ـﻘـﺎرﻧـﺔ ﺑــﺎﺠﻤﻟـﻤـﻮﻋـﺔ )أ( .وﻛـﺬﻟﻚ ﻋـﺪم ﺗـﻐـﻴـﻴـﺮ ﺑـ اﺠﻤﻟـﻤـﻮﻋـﺘـ )س( و )ب( وذﻟﻚ ﻓﻰ ﺧﻼل ٢٤
ﺳﺎﻋﺔ
 -٩ﺑﻌﺪ اﻷﻛﻞ اﻟﻔﺌﺮان ﻓﻲ اﺠﻤﻟﻤﻮﻋﺔ )ب( أﻋﻄﺖ زﻳﺎدة ﻓﻲ ﻣﺴﺘﻮى اﻟﺪﻫﻮن اﻟﺜﻼﺛﻴﺔ وﻟﻜﻦ ﻓﻲ اﺠﻤﻟﻤﻮﻋﺔ
)س( ُأﻋﻄﺖ ﻧﻘﺺ ﻓﻲ ﻣﺴـﺘﻮاﻫﺎ وذﻟﻚ ﺑﺎ ﻘـﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )أ( وذﻟﻚ ﻓﻲ ﺧﻼل  24ﺳﺎﻋﺔ  .ﻛﺬﻟﻚ
اﻟـﻔـﺌـﺮان ﻓـﻲ اﺠﻤﻟـﻤـﻮﻋـﺔ )ب( أﻋـﻄﺖ زﻳــﺎدة ﻓﻲ ﻣـﺴـﺘـﻮى اﻟـﺪﻫــﻮن اﻟـﺜﻼﺛـﻴـﺔ ﻓﻲ اﻟـﺒـﻼزﻣـﺎ ﺑـﺎ ـﻘـﺎرﻧـﺔ
ﺑﺎﻟﻔﺌﺮان ﻓﻲ اﺠﻤﻟﻤﻮﻋﺔ )س( وذﻟﻚ ﻓﻲ ﺧﻼل  ٢٤ﺳﺎﻋﺔ.
 -١٠ﻧـﺘـﺎج ﺣﻘﻦ اﻟـﻔـﺌـﺮان ﺪة  ٦أﻳـﺎم ﻛـﺎن ﻫـﻨﺎك زﻳـﺎدة ﻓﻰ ﻣـﺴـﺘـﻮى اﳊﻤﺾ اﻟـﻨـﻮوي اﻟـﺮاﺳﻞ ﻟﻼﻧﺰ
اﳋﺎص ﺑﺘﺨﺰﻳﻦ اﻟـﺪﻫﻮن ﻓﻲ اﻟﺪﻫﻮن اﶈﻴﻄﺔ ﺑـﺎﻟﺒﺮﺑﺦ ﻓﻰ اﺠﻤﻟﻤﻮﻋﺔ )ب( ﺑﺎ ـﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )أ(
وﻋﺪم ﺗﻐﻴﺮ ﻓﻰ ذﻟﻚ ﻓﻰ اﻟﻔﺌﺮان ﻓﻰ اﺠﻤﻟﻤﻮﻋﺔ )س(
 -١١اﺠﻤﻟـﻤـﻮﻋـﺔ اﶈـﻘـﻮﻧــﺔ ﺑـﺎﳉـﺮﻋـﺔ )ب( أﻋـﻄـﺖ زﻳـﺎدة ﻓﻰ ﻣـﺴـﺘـﻮى اﳊــﻤﺾ اﻟـﻨـﻮوي اﻟـﺮاﺳﻞ ﻹﻧـﺰ
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اﻟـﻜﺎرﻧﺘ ﺑـﺎ ﻴﺘـﻮﻳﻞ اﳋﺎص ﺑﺘـﺤﻠﻴﻞ اﻟﺪﻫـﻮن وذﻟﻚ ﻓﻲ اﻟﺪﻫﻮن اﶈـﻴﻄﺔ ﺑـﺎﻟﺒﺮﺑﺦ وﻋـﺪم ﺗﻐﻴﺮ ﻓﻰ
اﺠﻤﻟﻤﻮﻋﺔ اﶈﻘﻮﻧﺔ ﺑﺎﳉﺮﻋﺔ )س( ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﻤﺠﻤﻮﻋﺔ )أ(
 -١٢اﺠﻤﻟـﻤﻮﻋـﺔ )ب( أﻋﻄﺖ ﻧـﻘﺺ ﻓﻰ ﻣﺴـﺘﻮى اﳊـﻤﺾ اﻟﻨـﻮوي اﻟﺮاﺳﻞ اﳋﺎص ب  UCP1وذﻟﻚ ﻓﻲ
اﻟـﺪﻫﻮن اﶈـﻴـﻄﺔ ﺑـﺎﻟـﺒﺮﺑﺦ ﺑـﺎ ـﻘﺎرﻧـﺔ ﺑـﺎﺠﻤﻟﻤـﻮﻋﺔ )أ( وﻟـﻜﻦ اﺠﻤﻟـﻤﻮﻋـﺔ )س( أﻋـﻄﺖ ﻋﺪم ﺗـﻐـﻴﺮ ﻓﻰ
ﻣﺴﺘﻮى  UCP1ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )أ( وﻟﻜﻦ زﻳﺎدة ﻣﻌﻨﻮﻳﺔ ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )ب(
 -١٣اﺠﻤﻟﻤﻮﻋﺔ )ب( أﻋﻄﺖ زﻳﺎدة ﻣﻠﺤﻮﻇﺔ ﻓﻰ ﻣﺴﺘﻮى اﳊﻤﺾ اﻟﻨﻮوي اﻟﺮاﺳﻞ ﻟـ  UCP2ﻓﻰ اﻟﺪﻫﻮن
اﶈـﻴـﻄـﺔ ﺑـﺎﻟـﺒﺮﺑﺦ وذﻟﻚ ﺑـﺎ ـﻘـﺎرﻧـﺔ ﺑـﺎﺠﻤﻟﻤـﻮﻋـﺔ )أ( واﺠﻤﻟـﻤـﻮﻋﺔ )س( أﻋـﻄﺖ ﻋـﺪم ﺗـﻐـﻴﻴـﺮ ﺑـﺎ ـﻘـﺎرﻧﺔ
ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )أ( وﻟﻜﻦ ﻧﻘﺺ ﻣﻠﺤﻮظ ﺑﺎ ـﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )ب( .ﺣﻘﻦ ﻫﺮﻣﻮن اﳉﻬﺮﻟ ﺪة 6أﻳﺎم
ﻓﻲ ا ﺦ ﻓﻲ اﺠﻤﻟـﻤـﻮﻋـﺔ )ب( أﻋـﻄﻰ ﻋـﺪم ﺗـﻐـﻴـﻴـﺮ ﻣـﻠـﺤـﻮظ ﻓﻲ ﻣـﺴـﺘـﻮى اﳉـﻠـﻮﻛـﻮز ﺑـﺎﻟـﺪم ﺑـﺎﻟـﻨـﺴـﺒﺔ
ﻟـﻠﻤـﺠـﻤﻮﻋـﺔ )أ( وﻟـﻜﻦ اﺠﻤﻟﻤـﻮﻋـﺔ )س( أﻋﻄـﺖ زﻳﺎدة ﻣـﻌـﻨﻮﻳـﺔ ﺑـﺎ ﻘـﺎرﻧـﺔ ﺑﺎﺠﻤﻟـﻤـﻮﻋﺔ )أ( وﻋـﺪم زﻳﺎدة
ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )ب( .
 -١٤اﺠﻤﻟﻤـﻮﻋﺔ )ب( أﻋﻄﺖ ﻧﻘﺺ ﻣـﻠﺤﻮظ ﻓﻲ ﻣﺴـﺘﻮى اﻷﺣﻤﺎض اﻟـﺪﻫﻨﻴﺔ وذﻟﻚ ﺑـﺎ ﻘﺎرﻧﺔ ﺑـﺎﺠﻤﻟﻤﻮﻋﺔ
)أ( واﺠﻤﻟﻤـﻮﻋﺔ )س( أﻋﻄﺖ ﻋـﺪم ﺗﻐـﻴﻴـﺮ ﺑﺎﻟﻨـﺴﺒـﺔ ﻟﻠـﻤﺠﻤـﻮﻋﺔ )أ( وﻟـﻜﻦ زﻳﺎدة ﺑـﺎ ﻘﺎرﻧـﺔ ﺑﺎﺠﻤﻟـﻤﻮﻋﺔ
)ب( .اﺠﻤﻟـﻤــﻮﻋــﺔ )ب( أﻋـﻄﺖ ﻧــﻘﺺ ﻣ ـﻠـﺤــﻮظ ﻓﻲ ﻣ ـﺴ ـﺘـﻮى اﻟــﺪﻫــﻮن اﻟـﺜﻼﺛ ـﻴــﺔ وذﻟﻚ ﺑــﺎ ـﻘــﺎرﻧـﺔ
ﺑـﺎﺠﻤﻟﻤـﻮﻋﺔ )أ( وﻟـﻜﻦ اﺠﻤﻟﻤﻮﻋـﺔ )س( أﻋﻄﺖ زﻳـﺎدة ﻣﻠﺤـﻮﻇﺔ ﺑـﺎﻟﻨﺴـﺒﺔ ﻟـﻠﻤﺠـﻤﻮﻋـﺔ )ب( وﻟﻜﻦ ﻋﺪم
زﻳﺎدة ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﻤﺠﻤﻮﻋﺔ )أ(
 -١٥اﺠﻤﻟﻤﻮﻋـﺔ )ب( أﻋﻄﺖ زﻳﺎدة ﻓﻲ وزن اﳉـﺴﻢ ﺑﺎﻟﻨﺴـﺒﺔ ﻟﻠﻤﺠـﻤﻮﻋﺔ )أ( وﻟﻜﻦ اﺠﻤﻟـﻤﻮﻋﺔ )س( أﻋﻄﺖ
ﻋﺪم ﺗﻐﻴﺮ ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﻤﺠﻤﻮﻋﺔ )أ( وﻧﻘﺺ ﺑﺎ ﻘﺎرﻧﺔ ﺑﺎﺠﻤﻟﻤﻮﻋﺔ )ب(
 -١٦اﺠﻤﻟـﻤﻮﻋـﺔ )ب( أﻋﻄﺖ زﻳـﺎدة ﻓﻰ وزن اﻟـﻨﺴـﻴﺞ اﻟـﺪﻫﻨﻰ اﶈـﻴﻂ ﺑـﺎﻟﺒـﺮﺑﺦ ﺑﺎﻟـﻨـﺴﺒـﺔ ﻟﻠـﻤـﺠﻤـﻮﻋﺔ )أ(
واﺠﻤﻟـﻤـﻮﻋـﺔ )س( أﻋـﻄﺖ ﻋـﺪم ﺗـﺄﺛـﻴـﺮ ﺑـﺎﻟـﻨـﺴـﺒـﺔ ﻟـﻠـﻤـﺠﻤـﻮﻋـﺔ )أ( وﻟـﻜـﻦ ﻧﻘـﺺ ﻓﻰ اﻟـﻮزن ﺑـﺎﻟـﻨـﺴـﺒﺔ
ﻟﻠﻤﺠﻤﻮﻋﺔ )ب(
 -١٧اﺠﻤﻟـﻤﻮﻋـﺔ )ب( أﻋﻄﺖ زﻳـﺎدة ﻣﻌـﻨﻮﻳﺔ ﻓﻲ ﻣـﺴﺘـﻮى اﻟﺪﻫـﻮن اﻟﺜﻼﺛـﻴﺔ ﻓﻲ اﻟﺪﻫـﻮن اﶈﻴـﻄﺔ ﺑـﺎﻟﺒﺮﺑﺦ
ﺑﺎﻟـﻨﺴﺒـﺔ ﻟﻠـﻤﺠـﻤﻮﻋﺔ )أ( وﻟـﻜﻦ اﺠﻤﻟﻤـﻮﻋﺔ )س( أﻋـﻄﺖ ﻋﺪم ﺗﺄﺛـﻴﺮ ﺑـﺎﻟﻨـﺴﺒﺔ ﻟـﻠﻤـﺠﻤـﻮﻋﺔ )أ( وﻟﻜﻦ
ﻧﻘﺺ ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﻤﺠﻤﻮﻋﺔ )ب(
 -١٨ﲢﻠـﻴﻞ اﻟﻨﺴـﻴﺞ اﻟﺪﻫﻨﻰ اﶈﻴﻂ ﺑـﺎﻟﺒﺮﺑﺦ ﻓﻲ اﺠﻤﻟـﻤﻮﻋﺔ )ب( أﻋﻄﻰ زﻳـﺎدة ﻓﻲ ﺣﺒﻴـﺒﺎت اﻟﺪﻫﻮن ﻓﻲ
اﻟﻨﺴﻴﺞ ﻣﻊ زﻳﺎدة ﻓﻲ ﺣﺠﻢ اﳋﻼﻳﺎ اﻟﺪﻫﻨﻴﺔ.

Vol. 44, No. 1 & 2 Jan. & April, 2015

34

https://mmj.mans.edu.eg/home/vol44/iss1/7
DOI: 10.21608/mjmu.2015.124269

A. Elwakeel et al.: ROLE OF CENTRAL GHRELIN IN MAINTAINING ENERGY HOMEOSTASIS

143

Gehan A. Elwakeel, MD et al ....

ﻣﻦ ﻫﺬا اﻟﺒﺤﺚ ﻜﻦ ﺗﻠﺨﻴﺺ اﻵﺗﻰ :
اﳉﻴﺮﻟ اﻟﺬى ﻳﺘﻢ اﻓﺮازه ﻣﻦ ﻋﺪة اﻣـﺎﻛﻦ ﻋﻦ ﻃﺮﻳﻖ ﺗﺄﺛﻴﺮه ﻋﻠﻰ ﺑﻌﺾ اﻷﻣﺎﻛﻦ ﻓﻲ ا ﺦ وذﻟﻚ ﻓﻲ
ﻣـﺴـﺘـﻮى ﻳـﻜـﺎد ﻳـﻜــﻮن ﻗـﻠـﻴﻞ ﺟـﺪا )ﻣـﺴـﺘـﻮى ﻓـﺴـﻴـﻮﻟـﻮﺟﻲ( ﻟـﻪ ﺗـﺄﺛـﻴـﺮ ﻳـﻮﺻﻒ ﺑـﺎﻟـﺪﻫـﺎء وذﻟﻚ أﻧﻪ ﻳـﻘـﻮم
ﺑـﺎﳊﻔﺎظ ﻋـﻠﻰ ﻣﺴﺘـﻮى اﻟﺪﻫﻮن اﺨﻤﻟـﺰوﻧﻪ ﺑﺎﳉﺴﻢ .وذﻟﻚ ر ـﺎ ﻳﻜﻮن ﺑـﺰﻳﺎدة ﻧﺴـﺒﺔ اﳉﻠﻮﻛـﻮز ﻓﻲ ﺣﺎﻟﺔ
اﻟﺼـﻴﺎم وﻛﺬﻟﻚ اﻷﺣﻤـﺎض اﻟﺪﻫﻨﻴـﺔ وﻫﺬا ﻳﺠﻌـﻠﻪ ﻣﺘﺎح ﻟﻸﻛﺴـﺪة واﺳﺘﺨﺪاﻣﻪ ﻛـﻤﻨﺒﻊ ﻟﻠـﻄﺎﻗﺔ ﻓﻲ ﻫﺬه
اﳊﺎل وﺑـﺎﻟﺘـﺎﻟﻲ ﻳﻜـﻮن ﻣﺘـﺎح ﻟﻴﻤـﺪ اﻷﻋﻀـﺎء اﻟﺮﺋـﻴﺴـﻴﺔ ﻓﻲ اﳉـﺴﻢ ﻛﺎ ﺦ واﻟـﻘﻠﺐ ﺑـﺎﻟﻄـﺎﻗﺔ .وﻟـﻜﻦ ﺑﻌﺪ
اﻷﻛﻞ ﻳﺴﺎﻋﺪ ﻋﻠﻰ ﺗﺨﺰﻳﻨﻬﺎ ﻓﻲ ﺻﻮرة دﻫﻮن وﺑـﺬﻟﻚ ﻳﺘﻢ ﺗﻌﻮﻳﺾ ﻟﻠﻤﺨﺰون ﺑﺎﳉﺴﻢ ﻣﻦ اﻟﻄﺎﻗﺔ اﻟﺬي
ﻓﻘﺪه ﻓﻰ ﻓﺘﺮة اﻟﺼﻴﺎم وﺑﻬﺬه اﻟﻄﺮﻳﻘﺔ ﻳﺤﺎﻓﻆ ﻋﻠﻰ ﺛﺒﺎت ﻣﺴﺘﻮى اﻟﻄﺎﻗﺔ ﺑﺎﳉﺴﻢ.
اﳉـﻴـﺮﻟ ﻳـﻌـﻤﻞ ﻣـﺮﻛـﺰﻳـﺎ ﻋـﻨـﺪﻣـﺎ ﻳﺤـﻘﻦ ﺑـﺎﳉـﺮﻋـﺔ اﻟـﻔـﺎرﻣـﺎﻛﻮﻟـﻮﺟـﻴـﺔ .وذﻟﻚ ﺑـﺄن ﻳـﻘـﻮم ﺑـﺘـﺨﺰﻳﻦ
اﻟﺪﻫـﻮن اﻟـﺜﻼﺛـﻴـﺔ ﻋﻦ ﻃﺮﻳـﻘـﺔ ﺗـﻘﻠـﻴﻞ ﻣـﺴـﺘـﻮى اﻧﺰ اﻟـﻜـﺎرﻳـﺘﻴـﻨـ ﺑـﺎ ﻴـﺘـﻮﻳﻞ ﺗـﺮاﻧﺴـﻔـﻴـﺮاز و )اﻷﻧﺰ
ا ـﺴـﺌـﻮل ﻋﻦ ﲢـﻠﻴـﻞ اﻟﺪﻫـﻮن وﻳـﻘـﻮم ﺑﺰﻳـﺎدة اﻧـﻴـﺰم اﻟﻠـﻴـﺒـﻮﺑـﺮوﺗ ﻟـﻴـﺒـﺎز )اﻻﻧﺰ ا ـﺴـﺌـﻮل ﻋﻦ ﺗـﺨﺰﻳﻦ
اﻟـﺪﻫـﻮن( .وﻛـﺬﻟﻚ ﺑـﻬـﺬه اﳉﺮﻋـﺔ ﻳـﻘـﻠﻞ ﻧـﺴـﺒﺔ  UCP1ﻓﻰ اﻟـﻨـﺴـﻴﺞ اﻟـﺪﻫﻨﻰ وﻳـﺰﻳـﺪ ﻣـﺴـﺘﻮى UCP2
وﻳﻜﻮن ﻟﻪ ﺗﺄﺛﻴﺮ ﺷـﺪﻳﺪ ﻓﻲ زﻳﺎدة ﻧﺴﺒﺔ اﳉﻠـﻮﻛﻮز ﻓﻲ اﻟﺪم وﺗﺮﻛﻴﺰ اﻟﺪﻫﻮن اﻟـﺜﻼﺛﻴﺔ ﻓﻲ اﻟﻨﺴﻴﺞ اﻟﺪﻫﻨﻲ
وﺑـﺬﻟﻚ ﻳـﺆدى إﻟﻰ زﻳـﺎدة ﻣـﺴـﺘـﻮى اﺨﻤﻟـﺰون اﻟـﺪﻫـﻨﻰ وﻳـﺴﺊ ﻣﻦ إﺳـﺎءة ﻣـﺮض اﻟـﺴـﻜـﺮ ﻟـﻠﺠـﺴﻢ .وﺑـﺬﻟﻚ
ـﻜﻦ اﺳـﺘـﺨﺪام ﻣـﻀـﺎد ﻟﻌـﻤﻞ ﻫـﺮﻣـﻮن اﳉﻬـﺮﻟـ ﻨﻊ ﺑـﻌﺾ اﻵﺛـﺎر اﻟـﻮﺧﻴـﻤـﺔ ـﺮض اﻟﺴـﻜـﺮ واﻟﺴـﻤـﻨﺔ
وذﻟﻚ ﺑﺎﻷﺧﺺ ﻟﻸﺷﺨﺎص اﻟﺬﻳﻦ ﻳﻌﺎﻧﻮن ﻣﻦ زﻳﺎدة ﻣﺴﺘﻮى اﳉﻬﺮﻟ ﺑﺎﻟﺪم أو زﻳﺎدة اﺳﺘﺠﺎﺑﺔ أﻧﺴﺠﺔ
اﳉﺴﻢ ﻟﻬﺬا اﻟﻬﺮﻣﻮن.
وﻛﺬﻟﻚ ﻜﻦ اﺳﺘﺨﺪاﻣﻪ ﺑﺠﺮﻋﺔ ﻣﻨﺎﺳﺒﺔ ﻟﻌﻼج ﺑﻌﺾ اﻷﻣﺮاض ﻣﺜﻞ ﻓﻘﺪ اﻟﺸﻬﻴﺔ اﻟﻌﺼﺎﺑﻰ.
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